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frlB^l<^l^^ti5J:t^'»2oM^t'?-^^'e'^^^Iov>T. mm^w^-hmi^^<r>,^im^jM. 

lift rto 1111^53' «■> >9 fzt{5m^^^<D^^^- > tcfsmi"^ Wtiiltil^ff 

tB ^ -5 S 3 O X X y 7° ^ L . 

tmm 1 izmmomim^yj-^o 
m-^m2iz^^<Dm^m^-^^o 

If#« 4 1 

B^IB^3 0Xx';'7'H*5V^-C, miBttmL/ifIit<^:fe^ ^Tj^lSMJ-^lTOJ^-g-lCJi^m 
If ^11 2 tc|B«OMftRS'^:^j*o 

lulB^ 1 o;^ r -fit. 1 toiiftis J; 2 <^®^|^-?■^^-rtL^cov>T^^•7^m^ 

Iff 7 ] 

x/mmm2<Dm^mi^<D'p(Dm^j:^m^<D&w:m%^tmK<>\^^xitm^min^\ m 
mmm K^mi^t mum 2<Dn^t^ m-^-t ^ 

[W*?i 8 1 

mu%\<o7.T-Jir<omz^ •fiiriB^i<^iift*3J:o*^2oii^oiie^iEiffl!iiS:^T9^ 

is i IK^ 2 Olift-5-tt-rtvHov^-cmfBli^S^tTV^, ^ 1 O^miiais J: ?>*^ 2 
1 t-|BI!t01im?.'g-:^ffio 
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^IB^ 1 0 o;^ r T'li, MB^ 1 oMft^ X 2 (Dmrnz^-o^^rm^m^z X 
oiifiiis X t>*^ 2 oMft-etLwt^ov^T^iBiift^aa^r^TV^. ^ 1 (ommmi^i^ xz>'m 

ttrlB^2 0;^x ->7°{±, MB^l«0^7-y^i;J: Oit^^tLTttJIB^ 1 

It*:^ 8 l::iBm<7>®M'^:^j*o 
[f»^:^ril 

■CfriBH 1 <0®^*5 J; 2 omftoRB^g-^r^fT 9 
iS^:^ 1 0 JriBfcOliftPI'^:^feo 

[lt*]CI 1 2 1 

^ 1 <75fflftt^2(7?®^t^^l*lOiSm^^=S:£^^flS'^^tr9liM'^:^ffi■t^*o"C^ 
fldlB^l 01i^^:feJ:C;'^2co®^t^^t'rtt^Cov>T^^7^^SrfTV>, ^10i£i^li^*3 

112 co;^ -r T't 
[If 131 

«a'^<75:g:®cr),irS -r-OSE^. i3j:0\ MB^*i®Si:tflBSfe<7?^.?:ii-|,E^i ttflB^ii 
'f]£m*#tf^millli:<^:^-Ki;^^v>-C. tlf|Bl)^l*IO.^«:ftM<^^'f:S'->'t^^^t. fflB 
lift 1*1 <7)ii:i^^:53^ i , 1t^<7)fi ^ 19 -g- o llriB ffi^O/N- ^ - V ^^-f ^ MItMa 
, ^1 <7)i£^liiftj3it;^'^2 0^M'ft«:^5£-r^^m^Ki:. 

' trfBHs-^-^-^ji, mmmm^m*. mmmi<^^mm^i^^^t^t'im2<Dm^m^^fi 
rtiiz^x^^xmrnv tzmM^ ^ - > <D-Wi^ x vr^-m. ti&ib^ 1 (DW^i^ 
xzj'n2(Dm^<^m'^^n') 
f»*a 1 3 izmwL<Dm^m^^m.o 
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im^TM 151 
[ft^l^Jl 16] 

<& " 

IW^S 181 

ffi2^m#S{±, mtiniomiti3xi/m2<Dm^'ttinuz<:>\,^x^^7mm9!km',zx 
m-^m 1 3 izum<ommm^mm:o 

cfc ijffiM'fit LX(Dmum^^mL. mm^i&Lfzmi&^miz^^^^^xm^mKDmi^tm 

m^mi 3 iz^m(7ym^m^mm:o 
umm 2 0 1 

m^m 1 3 iz^n<nmim^mm:o 
m-^^ 2 1 1 

miBffifiliiE^gti. 1 (om^tmmm 2 o]iifti:o[Hl^:^MiE5!ka4 /cJllS 

i^mniEmm. ^ xv^y - ^) j:.^m9!km<Dm^<o&:mm^izm':^^^xm^mi^mL. m 
umm 2 2] 

BtrlBfigffiiE^i^fi. miB^10ii^i5J:(yr^2 0®ftH»o*v^T^BB§i?tSt^<t M 

B^riB^m^Sfi. mMnm^iE^miz x &m.^<D&:mmiEfi!m<Di^^<om i <^®^*5 x 
xfm 2 o®it-e-tL-r^xtcov>TmfBii^®!3S=t^v>, ^ i <D^^m^^ xxfm2 <D^mm 

mum^k^mi. mtmM^m^^m lt^thuIb^ i <^^miiiti3 x xfw> 2 (Dmrnm^^ 
If 2 0 mBrnf^BftM-a-^go 

[ft*:S2 3] 

It*^ 2 2 t-IBIfeOHM'^^So 
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[fS*]^ 2 4 1 

. ^l<^^M^t^3J:^/^2 0^M^t=S:^)^^;1-^^l(7)^IMi:^ 

im-^m 2 6 1 

miB* 2 (D^mx-lU ItrlB^ 3 (^#Jiil- J: ^ . ItflBm 1 O^miiftis i t>*HtIfB^ 2 
Iftm:^ 2 7 1 
llt*:^ 2 81 

|f^J12 6 iztim<')Z^^^7-^o 
lit^^g 2 9 1 

m^m2 6 t;iBm<0 7'p^^7Ae 

miB^lo^Mti, KrlB^l o®^i5J;D''^2<^lift'e-tt'P*xicov>T/S7^mi!!tmi^ 

W*^2 5 l-iBm«0-/n^^7Ao 
[W^:^3 1] 
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Elf*a3 2 1 

Bifia^ 1 comm. mam 1 0 o^jtt^ j; ^itLm^iE^mo^^iD^ 1 oiiftis i x/m 

[If 3 3 J 

IS^iS 3 2 tc|Bm<^ 7° o i?' 7 A o 
tf»^:^3 4l 

mtzm 1 0 «^¥Jii{i, mB^ 1 <7)Mfti3 i 2 (DHftt'So'v^-rffiP^atc i i? , ffi 

Mft:fe ct t>'^ 2 Olift<^«(7)MMIEM3ffiSr'fTV>. 

X i/m 2 <^lli^t■f•:l^w^'ov»-^lriBli^^t^^ka=2:=ff ^ i (D^mm^i^ 2 (omi^ 

ttriB^2 0#)lS{±, Utria^lO^UfcJ: i?^fig§tL/>:ltriBlll0^mH^*3J:t>'^e2<^ 

tL^cii'iii^^o-v^-CHiiiB^ 1 (D®it*5<fci/^ 2 <D-mi^<Dm^in^ 

it aI^:^ 3 2 iclBmo y n 7 A o 
[it^:S3 5] 

ftJlB^ 2 (Dmm. miB^ 1 O^Mic J; ^t/im»OfimijEMO,^:^trSc? 

|»^^3 4 tciB«<7)7'n^r9A, 
3 6 ] 

fltrlB^l (^ll^^i3<^;^>*^2 0lift-^tL-P^^^rov^T/^7^^S^firv^ 01<^^miifti3 
J: l/^ 2 O^mUft^^^-r ^ ^ 1 c^#JilM i: ^ 

- > (7)-i!ci3 J; t/;!^-!ifcicSo*v^T. mmm 1 <^)l)fti3 J; c;^^ 2 oiift<^Bs-g.^^T ^ ^ 2 
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i^m(7)^m mmM^um. miikm^mm. -ffv^j^ 

[0 0 0 1] 

mn£. ik'gmin. fimmi^. m±mm. mm^m<7)Z'0(Dmm^<^^. t 

[0 0 0 2] 

[0 0 0 31 
[0 0 0 4 J 

iz^^^t a^x- ^ ^ mm.^ijm. mmM^mm. m^xfzruir^A ^^m-r ^> c t * 

^ o 

[0 0 0 5] 

e t mzikm.<r>^, ^m^uut Mia^m^s ^Sr ^tp^rnwi t ic»o*v^-c , ^tr 

[0 0 0 6] 

1 o;^ 7" T'i: , KrfBm 1 o;^ X -/ti J: t fc, IrfB^ 1 cQ^Mf^iJ ir/m2<D 

i^(Dm^i^fvM 2<D7.7--j -ft i^-r^o 

[0 0 0 7] 
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^; -^o f^mfEatli^t<7?^^•^ - > ti^^-t^ Heists =£:#v\ m l co^mM^i^ j; 2 0|2 
[0 0 0 81 

0 1*1 (75 it^jS^'^ H?^ =^ fi^ 9 ®ft BS^^S-e * o T > ItlE^ 1 <7)llft i5 <t y''^ 2 OM 

ft'?■^t'ri^^-ov>T/^7^m^^^fv^ ^1 (O^Mfti3J:tKm2 0^Mft*^fi!o-r'&^ 

->(Z)fi35: DO«-g-v\ miB^ l O^}^ll^ti3J:I7B^flB^2c0^M^t■?■^^-et^^7)|*lC0/^• 
> - > 0-^*5 i r>*/F-gcti^o*v^T> fltllB^ 1 i t>'^ 2 <7)®ft<^flS^«r^f ^ PI 

to 0 0 91 

(OS^co^.S-e(^SEiiil> *3J;0% ttriB»mf4*tmiBM«0,^.«ra^itMtmiB*^M 

1 (Dmmm^^ xv'm2 ommmm^mirim 1 o^m t . mis^ k^^jisi; ^ 0 

[ 0 0 1 0 1 

, ^1 (7)®f|^i:^2(^®^ortOit«:9'^SlwP.?.'a-?rtr*5-tir^^n^^7AT-<boT, bu 

IB^ 1 owfigij i 0^1^ 2 o®^t-?■n'?'tL^-ov^T/^7lg^^l^r^f v^. ^ i (^fej^Mft* ^ v 

^2 0^^®ftt^^i--5>^10^Mi: > ItriBUl OMt^J: OMLt^:. miE^ 1 <7>^ 
m®ft*3 X Z/m 2 <7>^Mftl*I'^^-?^ - xom^S: 0 (Dm-t^^^ ■BtriBH 1 O^^Mftii J: V 

®fti3 J: t;'^ 2 (TJMftOM-^^ff -5 1^ 2 O^M t *^i--5 o 
[0 0 1 1 1 

I^m®fti3 J: 0='^ 2 0^m®ftl*l<^^f ^ - ><^S=5: "-J (OjK-^v^, is J; t/^ 1 0^m®ft*3 
J: t/H 2 (^^^®ft-f-^'?'^^F*l<^^"**^ - ^'-^^^"'^^ 1 <^ 

J; 0='^ 2 <7)®fgOj^-e-5rff ^ o 
l5&e^o^i:^l 
[0012] 

[0 0 131 
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. FFT^aSaSl 3. mmn^^l 4, (Hough) ^^Ul 5, CPU 1 6, iJ 

m^mtxti^i 1 {±^*'; 1 2 t^^^^it, 1 2. fft^iis^i s, m# 

4^ /^■7g^mg|51 5^ i5j:t/C PU 1 6(±> /-fXBStcj; 19 ^^$tLTV><2>o S) 
-f^^iOiM 1 7 liC P U 1 6 lC^igc$tLTV>-6o 
[0 0 141 

(f^^V12i;{±. HI ic^-f idt^^MMftA IM. B?.^M^RIM, m^Xf^uVy 
A P R G ^T&^fStg ^ 2) o 

•/ni^-yAPRGiJ. -^^J^CPUl 6■r-^=^T?^^^ 

[0 0 151 

FFTMSI5 1 3{±, i^J;i{fCPUl 6 <7)f W J; K) , ^ ^ V 1 2 Ti^lfi'lt-r ^ I' 
So'v^T2^7G7-';-xSSmM^fTV^. ^2ta*S^S:^^^^^l 4i5J:O^XPU i 

[0 0 161 

J^M'^SmSPl 4(4. -B^Jx-J^CPU 1 &(Dmm\~^ FFTM^l 3MaL7t2^ 

vi^mra<^i^:^i^*o'v^-c^:«j-^-M^^mL. M^m^*^cpui etc 

1 7 {±> M-t;5 C P U 1 6 coMc^^mi'ft^'v^T. -B^J^t^^MM^A I 
[0 0 171 

^N^^mspi 5t4. cpul eoftuiiicj; ^)^j^i-:^>^^7ig^^l^iQ^as:^TV^ ^utaM:^?: 

CPUl 6l::m*i-^o ^^7^mfEl 5{4. 15fi;i{f;^5$(C/N71gjft^a«rfl^9/^*l', ^^ 
[0 0 181 

CPU 1 6 (4. -^jHf^^V 1 2 lriB'li:^tLTV>^yn^^7APRG, :glSlijftA IM 

PU 1 6i4, mi^XtiUl 1> 1 2, FFT^aMl 3, 1 4. 

iS^giJl 5. is i t>'lif^&a«|5 1 7^0$iJffll«rfTV\ 3)c^»S»;#*ii!!ia4:^mi-^o 
[0 0 19] 

0 2 14. El 1 \,z^\.tzmin.m^&m.<ov y h ':7x7W'&iiit^7*n-;^i^iix'^^o 

CPU 1 6**^^ 'J 1 2l*I0 7'o^^7APRG«:^tr-r*^i:t^i "9, 13 2 
^1- J; ^ fig^IEflS 16 1, ^^yn^U 16 2, »tHSB 163, *i J: XfmmU 1 6 4 

figffiiES|5 1 6 1 J4:$:^BJtc#^fiLg^IE^mtcffiSL, ^^7^m^l 6 2(4:$:%i§H 
ttffl^ 1 6 3 {43js:|&|gic#Sjfiffi^gtc«^ L, *JSUa5 1 6 4 f4 

[0 0 2 01 

MfflMl 6 1 (4, 1 2 75^ie'lfr'6^M®^A IMiSiO^M-g-MftR I 

i^iBlcj4, 'PiJx.if^iaffilEfBl 6 1 {4, g^SftA IMi3J:t^BI'&®^R 
ic^i-KMIEiiQia^-fTV^, -(i-^S 1611, 31612^: L■C/^7^mSI51 6 2 Hffit/ 
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[0 0 2 1 ] 
5 (I^ ''"^ ■7|^^^S'£'II^T$"^'2>o 

S 1 6 1 1 trSo'v^-C^N7^m38!:ilS:'fTV\ iaSfSif:*'!!-^ S 1 6 2 1 fCffiti1-'2>o 
t/^, /^7^mlf|51 6 2{±, ■ffififflJEM^tLTtPS'^li^R IMT-**#-^S 16 12 

n^-cfv^T/N7^i§aas-^fv^, i!!kai^:^*'(i-^s i 6 2 2 i: LTtb:^j-t*o 

[0 0 2 2] 

[13 {±, 112 ^c:^L/i^^7^miBoi!)<^=^l5^^-r^7'c«:)0|gl-e*;5o 

^^7^^«B1 6 2{±, |?0£{f, ^lcr)li^*JJ:r>'f^2<0H^t-en-?'^xlcov^T. 

®0^^ibMftl^<7)*^:fi>5jt||L 0^coft®<^*P 0 0^ ^5 J: l>\ ^iififi 

->l-fEi^-r-5®1^54aS-^fv^ ^ 1 0^miifti3J:t>'||2 O^mil^Sr^jS-rSo 
10 0 2 3] 

ffl#=5:iJi§^07::i6, 'B?!)x.{^ll3 (a) ic^-rj:^i^^ x-y¥M±ic. iSmLO. M 
L 0±<^,^^P (xl, yl),,i(P2 (x2. y2),.^r.P3 (x3. y3)f)^^^t-t 

0 -^ilSjML 0 {"Sit'feM'^ n 0 tl-^ i:. -f?!) x. tfM n 0 t&mmt LTO 
x$bfc(±:^jEl5 ooM#>ei^*'9. il,^co;0^pjit«tL o * -rsE^ I p 0 \ (Dm^^i3^hi>t1r 

;5)o iwT- I ,0 0 I OtOj^^-lit^-fo ii:*lL Oii, (/jO, ^ O) ^:V>^/^•9P< - 
x-y¥®±<^M^ (x, y) (Hough) ^^ii^ -pflx-tf^it (1) 

[0 0 2 41 

^=x-cos^+y-sin^ 

- (1) 

[0 0 2 5] 

fajx.MPl. P2, P S-e-^xWl^lov^-cm^ (1) lc^1-^N-7'^^^:=fTd ^> US 

(b) \,z7^'riin^^p-d^m±.<DtSim'm^^fi^o^m\~\i^^ywsk\t. *pi (x 

1, y 1) {iffiiaPL 1 (xl-cos^ + yl-sin^)i:, ,^P2 (x2, y2) 
{iffl^PL 2 (x2-cos^ + y2-sin5)tC,,^.P3 (x3, y3) JiffimP L 
3 (x3-cos5 + y3-sin^) IC^^i-'&o . 

CK^ffli^PLl, PL2, PL 30/-?^->{±^ />-ff^W±T^.^CP (^.0, ^0 
) -Ci^^p^So ^- <??gW±-C{±^S,'irP (<oO, ^0) t±, x - y ^W±-CI±E«:^L 0 

113 (a) lii^-Ti^ t^x-y¥®±<^l£^B£^L 0(±. - 5 ^KT-fifflllP 
LI, PL 2, PL30/-«^'->'O^^CPi;ffi^1-'So 
[0 0 2 6] 

±a L/C J: die. 2'(it'^bt7^:®f^^C^^■7'^^3tMS=^=fTV^ <o - ^ ^P^±T-CO 

[0 0 2 7] 

|114(i. 112 ^r^L/c^^7^mgBOIlI'^^^rml^■f '5 7^:*0|lT'*)-2)o 

6 2(i, ■e?!lx.(fll4 (a) fC^-rMMlEM^ tt/c^Mft A I M=£-^n 
^^m^a^^TVV 114 (c) tC^-rilftS 16 2 1 «-ML. (14 (b) ti7F:1-M« 
Ma^tLTtRB'&MftR IM^Sr/N^^^^S^^TV^MftS 1 6 2 2 «r^^-t-&o 

lifts 1621, S162 2 0|*|0#li^{-fi> »3<^«'^V»t-lrt> 
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f^^i-r* J: d flS^lHi 1 6 4 2 ^:cofti^/N°^ - "9 OJt-g-v>tcSo*v^Tfl?. 

-^^StSS-ff o O-e, 7C<0 X - y S^±OE«l^^?r&l"!^.'&^8!iSSr^ff -9 C H'Sr^o 
[0 0 2 8] 

WtB^ 1 6 3 {±, ^1 O^MftiJ J: X/m 2 <O^M^t-f■^^'rtL^;ov^-C. 1 
f^ffltiJi. ■POx.fftttBlfUl 6 3{i. El 4 ( c ) 1 w^mSft LTcoig-^ S 1 

7tiOfiJ'Jl±<7)^J^?rttmLT, El 4 (e) K^s-TMi^S 16 3 1 S-^^LBB-^g^l 6 4 2 

ttz. m^imihui 6 3ii. mi (d) tc^-r^2o^^®ftt lto^-^s i e 2 

'liJ'J.±(^'RSJt*tttHLT, 04 (f) lli^-tllftS 1 6 3 2 Sr^^LRB^^l 6 4 2 Hffi 
C 0«bfflM=^^f ^ C i (9 . fijx. if^MftA I Mis J; O'SS-^Mfl^R I MO x - y 
[0 0 2 91 

o'v^-CltflB^ 1 coMftiJ J: 2 <Dm^<Dm't'^^ ^ o 

Sf^Hti. ipJSOSP 1 6 4 f4> M}iim-WS 16 3 1 *5 J:t>*MS 1 6 3 2 C^o'v^TPf. 
'^*^fv\ BB^ig:^=Sr^-tS 1 6 4 i: LTffl:^Ji-;S.o 
[0 0 3 01 

mmu 1 6 4 {±. mx.im2 K^-tx n ®mjt£fe^«fu 1 6 4 k ij j: xfm^^ 1 e 
4 2 ^m-r^ho 

#,^tc(±, MM^M 1 6 4 1 fi, Mx.{f€-f-S 16 3 1 J;t;^#-^S 1 6 3 2 
o*V^T2oO®ft<^P|3<^M'&'&micO^£SBI#-^tt'PtLtIOV^Tit^MaS:=fTV\ Jt^^ 

[0 0 3 1 1 

f^UX-if^mS^^SB 1 6 4 U±, 2^(Dm\^^MMi \ (m, n) , f 2 (m, n 
) n^\tmX^^ i m^|&^ (2) l^J: i^^HiL, #m$t:^4-S 1 6 4 1 i: L 



[0 0 3 21 

m2\ 



Sim(fl,f2) = 



M-l N-1 

E E fl(in,n) £2(m^) 

msO n=0 



/ M-l N-1 / M-l N-1 _^ 

\/{ £ 2 fl(ni,nf }\/{ E 2 e(m,of } 

V m=0 nasO V m»0 n-0 



in=0nasO 

- (2) 

[0 0 3 31 

0 5 f± , H 2 ^ L ^fiS 135 <7) Sb^-^ ?r ^ -r >5 ^0 m * o 

^rnS^Ml 6 4 Itt, ■Wx.ffEIS (a) , (b) iC^-fM^ (1^5^^^ v> ^ ) 
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115 (c) ^zmirxoiiz. 2-o<Dmin<D^.^,cp<Dm^}i&cfzmum'^^]&i-^o ^--c 

[0 0 3 41 

nB^*|5 1 6 4 2 {±. 16 4 1 ^^^^Lfzmi&s8ti:mi-m^S 1 6 4 1 

M'&gBl 6 4 2fi, mum-^^m^(0m^ O (j^^^v^J^-^fcfi, ^imtA IM 
t RS-^S^ R I M 1 75*-gc t T v» -S t fUSll-t o 
10 0 3 5] 

men. miizmL /z-^^^mmW'm Km ^ m^m^mm(Dmi'^ ^mm-t^tzuxoyx^-^ 

[0 0 3 61 

n X {^^ ®ftA;^jSI5 1 1 0 ^ ^Mf^A I Mjo J; tM.B-^lift R I MT&^Atl ^ tt, > 

7>x-;/7"ST 1 0 1 HiSV^T, fie?SiEf|5l 6 1 it. -B^X-f^lI 2 tc^i" J: 9 ^ ^ 'J 
1 2 ;6^|B'li-r<&^«ft A I M*3 J: WI-^IE^R I MC0|*I(^li^^-f ^ - > tcS-o'v^TfiS 
MjEM=Sr^fv\ PilJcfi, 2'OOWf;fe-?-tt'?'tLO:£j&±T:^|6](^fig-ffL^> 
*3j;t>'IsIfe^l^^O-ftt*ffijEL, ^lELfzW^^m^S 16 11, S 1 6 1 2 i: LT/n 
7^m^l 6 2liZmt)t^o 
[0 0 3 71 

;^-r-;'7'ST 1 0 2 t;i3V>-C. ^N7^^Si5 1 6 2 ■T?{4^ 'e?!lx.{f|iI4- (a) K^-mmn 
jEM$tL7^z:gitliiftA I M-e^-S'g-^S 1 6 1 1 ^-»o*v^-C, [113 (a) iZT^-f- ^ ^ K 
^ ^jifieO;5^6MftI*I<^-^CS:ji'2)iSilL 0--O:gMo^P 0 ST-OM^ 0, *5J;0\ 

sm'teiioi:mM<^,"SP o«-iisii[«iin 0 t&mumo^^ttmmMit LX(Dxmt<DM 

L(^/N°i5'- ^tcggmi-^liftiilta^^^fv^, '^Jx.JfllI4 (c) izm 
•TJ: 9 t;, ^^F^±tc^^li^i: LT#-§-S 16 2 1 ^-^^-t^c 

tfz. /N-7^mif|51 6 2(1, ^x.{dria4 (b) ic^-ffeSltiEigta^tL^tM'^liffeR I 
MT-*;2)'(H-^S 1 6 1 2 lC^o*v^-C|Wl;|i<^/N7^3^M^^fv^ '^x.{fia4 (d) tc^i" 
i ^ (c, p - ^^K±H^M^i: Lt:#-tS 1 6 2 2 ^^^-T-So 
[0 0 3 81 

7.y--yfST\0 3t'i3V^T. ttffliaJl 6 3T?f±> ^Mf^S 1 6 2 lisitf^m®^ 
S 1 6 2 2 -^-^ft-P^ltlov^T, 1 o<75^Jfel^^l^l*IOffi^aO/^•^->'Ofi^ ^)<D^'g-V>;^«?■ 
i^ffl{;i±, ±^L7tj;dtc, H^fes 16 2 1, s 1 6 2 2 <r>^(D^mmz\t. mm<r>y^ 

MAifJSffiSUl 6 3{±. 114 (c) H:5^i-^m®ftS 1 6 2 lF«30ffi^O^-?:J^->c7?* 

S 1 6 3 1 *fe^t, BS-^fM 6 4 2 tctB::D-r^o 
-W^lfata^l 6 3 {4. 1214 (d) tl^-t^^MitS 1 6 2 2l^Oftmo^^'^5'->'OE 

S 1 6 3 2^^^t. M-^SBl 6 4 2 [rm:^j-t--&o 
[0 0 3 9] 

W^Ul 6 4 2T-{4. ^MftS 1 6 3 1 *3 i S 1 6 3 2 - 

^r»3<^ffi^v>, ^^llftS 1 6 3 \ ^i.XfWSkm^^ 1 6 3 2 -e-tLWO|*lco/N°iJ' - ><D 

[0 0 4 01 

#iffl»::J4. ;^T-';' T'S T 1 0 4 Hisv^T. «iElffife^lFl5 1 6 4 1 {4^ ^ISHflllS 1 6 3 

aiSE# 2005-3019512 



2 0 0 4 - 1 8 0 8 3 2 ^--J : 7/ 

^^L. «-f-s 1 6 4 1 1 L-rtB:ti-t-^o 

[0 0 4 1 1 

7.r-y^STlG5 t^iav^T, HB-^gU 1 6 4 2 ^mS^feM 16 4 1 i)^^JiS[.Lfzm 

mitt LxcD'mums i muso-v^r, mmi^A i m*3 io^'fis-^iiftR i mc?)hb^m 
"t^^o nmii^ii. m^ui e 4 2(±. mums i m-^^fn^^n^^fitzm^x 

[0 0 4 2] 

2 liJlCK^MftS 1-6 2 2 =^^J3ci-^^^7geM 1 St. ^N7^m§Rl 5;6^*^fiS;t/c 
^MftS 1 6 2 1 i3 J: r/^mWft S 1 6 2 2 rtO^N'^J' - x^ficofi'i i9 OJ^^v^ isi 
l/^M^S 16 2 1 isXZ/m.m'mi^S l 6 2 2'?■i^-r^^cO|*|<^^^°^-^c5— icisiO^'^ 
-|!ci'*^*v^T, ^mm^A I Mia ira-^M^R I MOj'S'g-Sr^f ^ 4HlgU«P 1 6 4 t 

[0 0 4 3] 

oil), ^^y^mUl 5-^^ /N7^^j!!ka^^f ^ ^fclwi ^OT^A I Mi3 J: IMS 
[0 0 4 41 

1 6 2 n^v^Twrnsis 16 3 =^Jir-r* i ^ ic-r ttif, jfttagi? i e 3 ts* 

, ^M^S 16 2 1, S 1 6 2 2-?-tt'e-tt(^lO(7)^^liftl*l<^ffl^PLC0/-?^'-:^O 

s 1 6 3 1 . s 1 6 3 2 i^mL. mmi e 4i}mtii^fifzmMi.^<^^^^-y<^-^is 
X x/T^-mz&'o'\,^x^mmikA 1 m^j j: x/m^mi^R i mcom-^^t^t 9 <^x. ^ h 

[0 0 4 5] 

6 4 1 «:Igttx ^^L/clim^gS i mH^-c^v^T^^M^A I Mis J: CKfil^M^R I Mi: 
'^BB^i-'&M'^fl? 1 6 4 2 h^m.^"^. ^^.m\^\zX LTt7)^^y.Jg?r^^L, 

[0 0 4 61 

^Ilifef^t^-Cfi, Xx-;'7'ST 1 0 1 {:*5V^Tf]itt^SlEM«rtTo/^55^ ^:<r)?^^C|51 
ti. ^M^A IM*3 ili^BB^lil^R I M-et^^•?^^^'ov>-C/^7^m^^!i^l^:^ToTJ;v>o 
[0 0 4 7] 

t7t. ■^mWmx\U ;^xyySTl 0 3i;i5V>-C, IftmtPl 6 3icj;l9, ffiUP L 

miE#2 005-3019512 



#M 2 0 0 4 - 1 8 0 8 3 2 ^-'J : 8/ 



mi^S 16 2 2 Ort<7)/N*5'-:/CO£^r D (^E'g-V^. lifts 1 6 2 1 *5 il/HftS 16 2 2 
10 0 4 8] 

1 1 , ^ ^ U 1 2 , F F Ttem^ 1 3 , mm^i^U 14> /^7 (Hough) ^ifeSiS 1 5 

, CPU 1 6, ct O'H/f'^^iaSSP 1 7^^t^o 

fil l9> C PU 1 63&J7°ni^yAPRG^^^t'5>^.tt^J: D ^ fiS 

ffijEasi 6 1, ^N7iS^$SPl 6 2. *ftai«Kl 6 3, J: O^ipJSim 1 6 4<Dmn^^M^^ 

[0 0 4 9] 

^iM^:LT{±. fisffiiEsisi 6 1 75-% f3ZMMiEMt LT. ^mmi^AiMtm^m 

ftR I Mi:(73lIl^:^MIE*!!iatf>:{ii£:;>c^1iM3a, i5 J; r>*7- >; i^m^!!tao^§:S:0 

ffi^lfflirti. *^S|-l^^{c#^f]5:MIEf|5 1 6 1 (±, C P U 1 6 ^^-fn ifv^PRG^m 
=ffL> FFTMSei Sisil/MM^SBl 4#«:timi--&^i:l'i *)> -ESIx-iflSI 7 

'(§^m$R-iD]]gif^g|5 2 1. iffijEgi5 2 2. mfSi^mm^2 3, xvif?&^^ 
gi5 2 4 , ^xvmjE^2 5<D^mi^m-ri>o 

[0 0 5 0] 

^g^lf ^-iHlfeltM 2 1 iJ J: l/ttiEB 2 2 {±. :gi^li^A I Mja J: O^'PS-a-liftR I M 

fg^1t|g-|p]^-|f^SB2 1 {±. SMftA IMiS it/HS-^liftR IMliScfv^Tfg^lf 

J:l>V^ ^c{±Ial$Elf^=£-^^Uf-^S 2 1 LT> «jE^2 2 litiilJi-<5o 
Wif fUfi, SMftA I M;fe J: y^fis-^lif^R I M<^)IS::fc • fi|/h^Sr^-rif ^Sr-^Oo 
HKIf^^ti, ^M^A I Mi3 itJ'fiB'g-li^feR I M<^i]|E^ESr^-rif#^'^Oo 
[0 0 5 1 ] 

Mt^(4^ix.{JWif$R-iai^if^a5 2 1 {±, 7- . > V >«gi5 2 1 1 , mm 
^mm^2 1 2. ^i.xfmmmmi-mm'mn^^m2 1 st^i-^o 

V >geK*tfv\ ■f-tt-rixc0^miS**^1-'g-^S A 2 11, S R 2 1 1 -S-fiffiKJe^aM 
$152 1 2 iCtb^-t^o 
[0 0 5 2] 

Mtc(±, y-Vi • p< i; >^^^2 1 1 Ji, •7-';^lsmgP2 1111, 2 1112 
> ^iC^^fB 21121, 21122. :feJ: t>'^ti:-@^S«f|5 2 113 1, 2 113 
2^^ir^o 
[0 0 5 3] 

y-')^m^^2 1 11 Hi. m^iS. MliftA I M^&^^NXNMftOJ^-g-^c, 
^AIM^fl (m, n) kir^ (3) ic^i" J; ^ 7- U J^^m*=ff v^. 7- 

U a^HH^T*- ^J' F 1 (u, v) =^^^L, ?tSit^^SB2 1 1 2 1 iraj;^;t'&o 7-';^^ 
mSB2 1 1 1 2{i, -^x-ff. HB^liftR IM/J^NXNlift<7)^'&t-. flB-^MftR IM«r f 

2 (m, n) t-r^t. (4) tc^f A ^ U ^^^^t^tVn 7 - y Ji-MftT"- 

^F2 (u, v) nmiiim2\i2 2Kmi3-ti>o . 

HlfE#2 0 0 5-3 0 1 9 5 1 2 
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^--J : 9/ 



[0 0 5 41 

7 - V j^Mt'- ^ F 1 (u, v) It. m.^ (3) tc^-r J; ^ tr*Sip§7.^^ h;VA (u 

, v) i^Xmi.^^^^i' (u, v) -eM^tLs 7-U J-Mf^T-'-^F 2 (u, v 

) fi. (4) U^-ti^ h^l'B (u, v) *5 J: U^fiCffi X ^ h $ (u 

, v) "C^^^^ttSo 

[0 0 5 5] 
[i^3] 

, . V? V?.. , ^ -i27r((mu+nv)/N) ■ je(u,v) 

Fl(u,v) = 2 E fl(m,n) e ' ' = A(u,v) e 

ra=0 n=0 

- (3) 

[0 0 5 6] 
[ic4] 

^ V V ^o/ X -j27r((mu+nv)/N) _ 
F2(u,v) = Zj 2j f2(m,ii) e - i3(u,v) e 

m=0 n=0 

... (4) 

[0 0 5 7] 

Mm^mm 2 112 1, 2 1 1 2 2 (±, 7 - 'J J-^mB 2 1111, 2 1112 T'^^ 
$fL/c. 7-'; J-M^T'-^F 1 (u, v) , F2 (u, v) Om^^^i'^^^-^MWC^ 



[0 0 5 81 

p^ic{±. MmM^U2 1 1 2 1(4^^ (5) t-^-r i 9 t^^ipifiK^^-A (u, v) izm 
v^TMM^^fv^A' (u, v) t^&Lnm--mmm^W:U2 1 1 3 1 icui:^)-r;&o 

Mm^^U2 1 1 2 2l±iC^ (6) il^f J: ^ i^MipS^^B (u, v) IC*V>TM^M 
S:^TV>B' (u, v) «r^^L*tifc-M^^lfeSB2 1 1 3 2 lcm:tl-t«>o 
[0 0 5 9] 
1^51 

A'(u,v) = log( |A(u,v)| + l) 

- (5) 

[0 0 6 01 
[^61 

B'(u,v) = log(|B(u,v)| + l) 

... (6) 

[0 0 6 1 1 

n^-m^^^^^ 2 113 1, 2 1 1 3 2 1±, 21121, 21122*^ 

-mm^m^is.^. (x, y) izMLxm^ (7) , (s) iz^-rx^i<z^mi-^t. r 

= e f (Dm^izii f, = I o e (r) -e^f), -tt^O*. (x, y) tc:*>fJS-r^-^e*i'5: (I 

og (r) , e) im^-t^o :i<D^mzxy)nm-mmwmm^2 1 1 a 1, 2113 

2{±M^^*^T9o 
[0 0 6 21 
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^-'J: 10/ 



mi] 
x = e^Vcos0 

... (7) 

[0 0 6 3] 

- (8) 

[0 0 6 41 

l^^ffllrfi, >im-mMU^mU2 113 1, 2 1 1 3 2 {±, (9) iZTiZ-tM'k (r 

i , ) , isxv'm^ (10) iz^-rm'^i (n . ey ) ^^mt^o 

[0 0 6 5] 

(ri,0j ) : ri= — N , ^-TT 

- (9). 

[0 0 6 6] 

[iiciol 

f(ri,0j) = {ricos0j + N/2, risin0j + N/2) 



(i = 0,l, ... ,N-1, j=0,l, ... ,N-1) 

- (1 0) 

[ 0 0 .6 7 ] 

Mm.-mmwMmu2 1 1 s i, 2 1 1 s 2ii, ifc^ O) . (10) x-^^Ltzm^ 

in , di ) , Psimf (ri , di ) ^fflV^T. ®ftf-^A' (u, v) , B* (u 

, v) -e-ttwt, ic^ (11) , (12) izm-r X izn^-mmm^^^^^\ pa 

(ri , ) , pB (ri . di ) ^ML, '?-^^W^-^SA2 1 1. -IS-t S R 2 1 
[0 0 6 81 

[^111 

pA(ri,0j) = A'(f(ri,0j)) 

- (11) 

[0 0 6 9] 
[^1 21 

pB(ri,ej) = BXf(ri,0j)) 

- (1 2) 

[0 0 7 0] , 

O 
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^-v: 11/ 



Mftf 1 (m, n) , ®ftf 2 (m, n) {i>. ^Jx-tdTx , y IlllfC^t LT^**.^5e^E 

o /::^^?K^itW 1 , W 2 ^-^tfo 
7-';^ • ^ U >^mg|52 1 U^iJV^-C, ^Jx.{f[18 (c^-f i ^ tc, li^tf 1 (m, n 
) 5&*, J-^mSi52 1 1 1 ncJ: 7-'Jiggm$ixT. 7 ~ V iMftr'- F 1 ( 

u, v) 7!i^^fi£^:it> M'^m^U2 1 1 2 1 is J: WI^-M^^IS^SS 2 1 1 3 UCJ: 0 
, Hftf-^pA (r,^) 76«^fiS;$tt<&o 
[0 0 7 1 1 

mm^.'mi^f2 (m, n) 7-';i^^SI52 1 1 1 2 J: I) 7-';i^^^$tLT 

, ^-'j^Mftf-^F 2 (u, v) 7&^^^?n> tmmm^2 1 1 2 2*5^^1^-® 

M:^^^^^ 2 1 ;1 3 2 t- i . lift-r- p B ( r , ^ ) tT-*o 
10 0 7 2] 

±aiL7^cJ: ^ tc. Wtf 1 (m, n) , f2 (m, n) (±. 7 - V J: Wm- 

ClcottS^ffiv^T, 1 (m, n) , f 2 (m, n) <D:^'!r-V>V (fg^lf^) 

[0 0 7 31 

^m^^mU2 1 2 ti. m^immR^y ^ Jl'i' (S P OMF : symmetric phase-on 

ly matched filter ) ^m^^fzinm^^mm^ ^ ^ . 7-'; • ^ u >mmu2 1 1 

f5tUll$tL/i/N-^->r'-^=S:^i-#-^SA2 1 1 J3 J; J^'-ff-^ S R 2 1 1 tci|v>T, -^fi 

iiL^m^^m2 1 2 it. ■^x.^^l2l7^w^■tJ:^^;^ 7 - 'j j^^sisb 2 120. 212 

1 , ^m.U2 122, ■&*BaffilfP2 12 3, i3J:X/My-')^mt^^2 1 2 4 ^^-t^o 
[0 0 7 41 

7 - 2 12 0, 2 1 2 1 n^-mmW:-^^^ 21131, 21132 

ibmtl^^X/t'li-^S A2 11 (pA (m. n) ) , SR2 1 1 (pB (m, n) ) tcSv^ 

xm.-^ (13), (1 4) J- J: 0> 7-';^^m*fi^do ->1-C% X (u, v) . Y (u 

, v) 7-';a^#SJ:T-*)-5.o y-VJ^^mx (u, v) fiic^ (13) ic^i-idic 
h;kC (u, v) i5 iU^ffiffix/^:^ (u, v) lci<5^^$n*o -7- 

i;j^#I^Y (u, v) {±ic^ (14) {i^-ti^l^^il'S;^^^' ^>'^D (u, v) isilKfi 
^i;;';^^^ (u, v) Kii^m^^ix^o 

[0 0 7 51 

[18:131 



X(u,v) = 2j 2j pA(in,n) e - K^^v) e 

m=0 n=0 

- (13) 



[0 0 7 61 

Y(u,v) - Zj 2j pB(m,n) e = D{u,w) e 

m=0 n=0 

■•• (14) 

[0 0 7 71 

-^^§152 1 2 2 y-'yx.^^U2 12 0, 2 12 1 -f^^^tL^X (u, v) , Y 

aifE#2 0 0 5- 3019512 
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^--J : 12/ 



(u, v) =t^^L-CffiM=£r^*o -Mx-i^^^SPa 1 2 2 X (u, v) • Y* (u, 
v) i^J&L. mmm^2 I 2 3Kiiit)i-io CIC-CN Y* (u, v) Y (u, v 

[0 0 7 8] 

^Jx.{ftattai^2 1 2 3 {±, •B^x.JfX (u, v) Y' (u, v) K^^^X, ^<DUm 
m^Z (u, v) =e'> ^"'^ ^ ^"'^ ' ^ «r«lffii-*o 
[0 0 7 9] 

12 0, 2 12 KDiat). ^^(15). (16) lC&v»Tfefflfi|*?r*im L/cf^, m: 
(17) lc^-t-J:9U^'lf^^<^^'&««r=ff»'\ Z (u, v) Sr^^LT'fc iv^o 
lO 0 8 0] 
licl5] 

X'(u,v) = e 

- (1 5) 

[0 0 8 1 ] 
[^1 6] 

Y\u,v) - e 

- (16) 

[0 0 8 2 ] 
[1^1 7] 

Z(u.v) = X'(u,v)(Y'(u,v))* = e« ' ("•^>- * 

- (1 7) 

[0 0 8 3] 

i&y-^):r.^m^2 1 2 4li, f4^@l*tH$E2 1 2 3 ^^-ib ffi:^J $ n./c, effi1tl&0«;?^0M 
■f-Z (u, v) i:^v>T. iJ&-7-V-x^m^a=£r4TV>, ^SM^Mf^^r^^-T'So 

PSBUfi. if7-';j^^m?352 1 2 4{±, (1 8) ici^i-i^i::^ -^-^Z (u, v 
) \zm\^>XMy-')^mm{Sm^^^\ fflM^M^G (p, q) Sr^.^'f-'&o 
[0 0 8 4] 
[^18] 

G(p,q)= E E(Z(u,v))e^''^«"'''"'^ = E (e^^'^"-^^"*^"'^") e^^'^^"'^^''^^^ 

u=0 v=0 u»0 v=0 

(1 8) 

[0 0 8 5] 

^mmm-^m^m^j&U2 1 3(±> iS7-';^^^gi52 1 2 4trj: i9^^$tt/^+aM 

9 Sr-g-trMiElt^ S 2 1 i^^fiKI" o 

titlfE# 2 005-30 1 9512 
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^-v : 13/ 



[0 0 8 6] 

miE^2 2(4, i^mmm-mmmmu2 1 <D^^mm-mmmm&fiz^2 1 s^^-htati 
mmmi'k'<7^\ um^mm^2 3tcai:tii-^a ffijEgi5 2 20M1E 

^ ji-'H^ t L o -C v> S.O 
[0 0 8 71 

if-iBici4, umm^nmu 2 3 {±, 7- ^^m^ 2311, 2312, 232 

. '6£fflttiWB2 3 3 . *3J:r>*it7-'; ^-^^02 3 4 ^^ir^o 
[0 0 8 8 J 

7--; J^^m^2 3 1 1. 2 3 1 2, -^^§152 3 2 , ■(iffiamg|52 3 3 > iSXlfmy- 
'Ji^mg|5 2 3 4 ^nW{4, ±mLti^mR^^mU2 1 2<Dy-'}J^m^U2 1 2 0 
, 2 1 2 K ^^^2 12 2, ®ffijflmgl5 2 12 3, iS X XTMy - V ^^mU 2 12 4-?- 

ti-rtLt iwi i:*stg«r;ti--&o-t?i@imtciji§g-t-'&<, 

[0 0 8 9] 

y-')^^mU2 3 1 1 {±, ^mmWLAIM^y-'):^^^^L^^^2 3 2 Hffi^f-t-S 

o i^i^, ?^i6-7-u.3^^ma5 2 1111 -vy ~ ^) ^^m^mLfz^mminA lu^ ^ 

V 1 2 t^lBliL-ris^, ^fii^&^2 3 2 irm:^jLT^) J:v>o ^ ^ I--?) ^ i: J: 2S 

J^^mg|52 3 1 2 {i, ffiM2 2 HJ; lilE^tL/cffi^S 2 2 4r7-'J J-^^ 
*fTV\ M^:^07-yili^S:'^^g5 2 3 2 Hffl:tl-t'5o 
10 0 9 01 

^^m2 3 2 {±. 7-'; J^^glf|52 3 1 1, 2 3 1 2 Hi^htHtl^fitzy - sz.mm.S 2 
3 11, S 2 3 1 2 ^-^^L, -^^IffiftS 2 3 2 ^fi^^fflffiSIS 2 3 3 izHitl-t^o 
mmmU2 3 3t4, ^^m^S 2 3 2HSo'v>-C±aL7tJ:^lcM1f^«:affiLT 
S 2 3 3 * jt 7 - 'J 2 3 4 Hmv^J-r ^ o 

J^^J^S|5 2 3 4{±, -li-^S 2 3 3 t::^o'v^-r^t 7 - ^^^?:trv^ffiM5iM 
^ (ffiMSftf'-^) «:^^t, m-^S 2 3 tLX-rft^m^^U2 Aizmtit^o 
10 0 9 1 1. 

1?0£ff> Jlllftf 1 (m, n) , 2 (m, n) , ^XX/Wmf 2 (m, n) =ir 

¥Wi!)L/cHft f 3 (m, n) = f 2 (m+a, n + yS) 7 - V -x^mM 

(19) ~ (2 1) tC^-Tct^t^, -7-'; J^#icF 1 (u, v), F2 (u, v 
) , F3 (u, v) Sr&^-t-So 
[0 0 9 21 
[^191 

T-,/ s s -j2x((inu+nv)/N) x 

Fl(u,v) = L 2. fl(m,n) e V - A(u,v) e 

m=0 n=0 

- (19) 

[0 0 9 31 
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y^-i/: 14/ 



m2 0] . - 

c-./ ^ V> ^ -j27r((mu+nv)/N) jCP(u.v) 

= 2w 2j f2(m,n) e ' = B(u,v) e 

in=0 n=0 

- (2 0) 

[0 0 9 41 
[^2 11 

Tjo/ \ 'v'v^. Ox -j27r{(mu+nvyN) _,, . j(0(u.v)+2;n:(cru+/8v)/N) 

F3(u,v) = 2j 2j f2(m+ Of ^+j8 ) e = B(u,v) e 

ra=0 n=0 

- (2 1) 

[0 0 9 51 

y-U^%mF 1 (u, v) ~F 3 (u. v) (^^o*v>-C, (2 2) ~ (2 4) H 

mtx^i,^.ummm<D^(DiiLmm^F' i (u, v) -f* s (u, v) $r«-r^o 

[0 0 9 61 
[^2 21 

10 (u,v) 

F'l(u,v) = e' 



(2 2) 



[0 0 9 71 
[1^2 31 



j CP (u,v) 

F2(u,v) = e' 



(2 3) 



[0 0 9 81 
[^2 41 



i r O (u,v)+2 TT ( a u+ iS v)/N) 

F3(u,v) = e^^ ^ ' ' 



(2 4) 



[0 0 9 91 

ffiffiMftP' 1 (u, v) tfiiffiliftF' 2 (u, v) <7)ffiM<75f4;tSlift<7)igMZ 1 2 

(u, v) ^ic^ (2 5) ic^i-i 9 t^ft^t. msiiftF' 1 (u, v) tmm^F 
' 3 (u, v) (D^m<Dumm(Dmmz 1 3 (u, v) ^m.^ (2 6) n^^-tj: ^irtt- 

[0 1 0 01 

[m2 5i 

j(e{u,v)— <P(u,v» 
. Z12(u,v) = F'l(u,v)(F2(u,v)) = e'^ ' ' 

- ••• (2 5) 

[0 1 0 ll 
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[^2 61 

i(e(u,v)— 0(u,v)-2x(Qru+)8v)/N) 
Z13(u,v) = Fl(u,v)(F'3(u,v))'' = e ^ ' ' 

- (2 6) 

10 10 2] 

mmzi 2 (u, y) mm^mmi^G 12 (r, s) > i^xtrmmz 13 (u, v) 
(Dmm^mm^Gis (r, s) ^^i^ (27) , (2 3) uti^-t i^t^tf^-r^o 

[0 1 0 3] 

m2 7] ' 

Gl2(r,s)= E E (Z12(u,v))e' '= S E )e 

u=0 v=0 "=0 v=0 

- (2 7) 

[0 10 4] 
[^2 8] 

G13(r,s) = Zj 2Li (Z13(u,v)) e 

u=0 v=0 



N-1 N-l 

^ 2 ^gjC®(^v)~*^(".v)-27r(afu+/8v)/NX j2;r((ur+vs)/N) 
u=0 v=0 



= G12(r— a?,s--i8) 

••• (2 8) 

[0 1 0 5 J 

ic^ (2 7) , (2 8) i;^-rJ:dl^> lift f 3 (m, n) 55^ ®ft2 (m, n) l,zit 
10 1 0 6] 

119 {±. ^^mmmtmm^^mm<7)-mm,^^w.m-r^fztt><Dmx'i>^o 

geffiM?*T'{±. fl|£(f[119 (a) , (b)- tc^-f ®ft I M 1 , isit/li^l 

M 1 i:IW]C®ftIM2 =^7- V J^^^^^fv^eSffiKM^S G 1 S^^^t•^<t^ EI 9 (c 

m^W^ibfl^o 119 (c) tr;^V'>TfS||ll (ztt) (±fflKI^^=lrSL. xW, yWti-f 

[0 10 7] 

~1f. ±^\.fz^m&mm^'^lt. 119 (d) , (e) ISftlMl. 
i5 J: l/ffl-ft I M 1 t |W| D lift I M 2 * 7 - J^^m?:=ff v\ WIf ^60<^ ^r+aMi-^ t HI 
9 (f) ir^i-ct 9 fflMM>&^^i^<®iv^i^°-^o«;s^^;^1-;i,:flP5SJ^^*/i-'#'btL^ 

§So 0 9 (f) ic*3v^-c, ii^ti) (zM) ii^mmmi^L. xm, vWi-ffiM^^-t 
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o 

10108] 

M^UmiO (a) , (b) li^ti^'SrliftlMl, i5 J: OTSft I M 1 J: 

c) ir^-fi^ic, mm^my!)^-M<m^'-i^-^-b^. m9 (f ) tc^tTt^gniiftT'-^o 
mio (c) (i^i-tf-i^?is<±> 09 (f) ^c^L^^tr-^'^JS^'it-<T/^$v^o 

filHftlMI, IM2 tci:[:'<T, SftlMl . I M 3 0-i!:L-CV^;2>li^'^it7j^/h$ v^/c 
[0109] 

lail (a), (b) l-^-f i^^M^IMl. i5J:l>*®ftIMl £>3mi^IlIISLTv^ 
10 1 1 0] 

ffijEL/cFi-^iiftR iM^xv^mm^A ium<DW-^mS}-rfi^. ^mm^mmm^ 

10 1 1 1] 

Ell 2(4. umm^m^2 3 ij^&tji- i>mmm^r~ ^mmt ^fzi^<7)mx'^^ o 

mi 2 (a) ii^mm^AlU. mi 2 (b) fiH-g-lBitR I M. 1112 (c) {±+iM® 
ftr'-^c^— :i:#^^ll^^i"ll'^?*'5.o lai 3J401 2 (c) IC/r: Uf^^Blffl^-f - ^J' 

[0 1121 

mx/m.J^:lik(0^^^->i^tfm^. m^itmi 2 (a), (b) i-^i-J:^=fc^#iift 
A I M. m^mitR I Mc^:^-^. fiffiPl^^MflS 2 3 li^-f" S23i:L-C(112 (c) iZ 

[0 113] 

mi 2 (c) icisv^T, zmi5mmmmitr--^^zii\ir:bmm^~i'^^^y^^\^^ *b 

Mli°-i^5^JKii^«^A IMtflS'&S^R IMr^<7)5teMSt::^^^'&o 1212 (c) is 

'C.^:6^'boTtLa3&*S^®^tA I MtSS-^Mf^R IMra<^¥tT^!l&l:t^'l=a^-r2.o 
[0 114] 

ftLl«^^^ia5 2 4(±. 2 3fi^iKS^ffiKI«l5 2 3 i}-h^ti^fltim^S 2 3 JC^cfv^T 
. lif^"f'i:^35^e><^-f!h'S*-fnif^fc LT^JgtL. -IS-f-S 2 4 SrfflIES15 2 SlCiB^^So 
[0 115] 

ffiiESI5 2 5 J4. r ttltil^fiK^ 2 4;i^'bm:'J§tt7t-rtt1tf6i: LTcDli-^S 2 4fc^J:l^ 
Rg-^®^R IMlC^^v^T. Rg'&lffl^R I MO^tgMEiBka^^fv^ -li-f-S 1 6 1 2 i: L 

[0116] 

Ell 4 HI \z7^Lfzmm.m^mm.i<^n^^^^ir:htzit><r>-7u-^^-y^^^ 
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[0 117] 

ifi^imi^xt)^ 1 1 i 19 , ^mm^A i Mis x x/m'kmmR i M^«xti $ tt, ^ •=& 
mmmM^f2ii(>ii^. ^MmifkAiMi)^ji^v i z^^hm^ta^ir (st2) , i&mm 

lai^lf 2 l<Dy-^}x.^mU2 1 1 1 1 Hi I3x ^-UigEmiJQtSigit (ST3 
) , -7 - 'J j:-liftf'- S 2 1 1 1 1 ^ >; 1 2 iz^m. IB-it^ ( S T 4 ) o 
7-'J J^Mftf----:?' S 2 1 1 1 1 0|*|c^4giIig^«-{±, >[t«mS2 1 1 2 1 (C J: 0 Mm 

mmmrtifi. nn-m&u^mu2 1 1 3 n-xn, *«r^-®M^^^ic^m$tt-s (s 

T5) 0 

[0 118] 

Rf^-a-MR IMTi^ ^^V 1 2 7!)^hm^ii!,^n (ST6) . 7 - "J J^^^SR 2 1 

1 1 2 J: 19 7- V J-^^M^^^ (ST 7) > 7- 'J ^Mf^T'- ^ S 2 111 2 <^|^<^ 

Ml^s^^^75^ M^^^fi5 2 1 1 2 2 ici 19 MmM35^^T*>^^> Mm-M^^^«i5 2 1 1 

3 2t-J:»5, Mit-M^^l^l^^tL-S (ST 8) o 
[0 119] 

httfz. Mi^m-^ i^-^'i'-yr-i^ ti>md) SA211, sr2 1 i^ixmi. 
m^m^2 1 2 o 7 - 'J 2 120, 2 1 2 1 icj: 19 y-vj^^m^m^n- (s 

T9) , ^mU2 1 2 2irJ:l9'^^m (STl 0) . ■&fflttffig|52 1 2 SKXK^^m 

^^^'=5®llI^^«*^^^ (STl 1) , ^ f9 Of4^B^^/5^ ^lf7- 'J 2 1 2 4 

{li ►jit7-'j j^^^iats^ti- (ST 1 2) . mhi%fzmmmi&r-i^<D\£-'>iiLm<7)m 
mmmm^-^ttniEmm-^^^ mm) (stis) „ 

[0 1 2 01 

3&«fT*?tL, m^mo 7. - ^) >ir^^, isxvmm^^ii^^^^fi'& (sti4) o ni> 

[0121] 

niE!imi)^'ift>tifzm^'mi^RiMit. ^mm.^^mu2 3 07->;j^^^^2 312 

i •) 7-V J^^m^tt-C (STl 5) J^M^tT'-^J' S 2 3 1 2;6*fe^$tL. ^ 

1 2 tl^&S^ ^tifzy- V n^c^Mft A I M75^'^<^^itS $ tl ( S T 1 6 ) s 

m2 3 2 '0^^r--$' S 2 3 2f)^^]S.^fl^ (S T 1 7) o 
[0 12 2] 

C:cO^. ^mmi^A I M76^7-'J J:^^f|5 2 3 1 1 tiJ: ^9 7 - V tiT 7 - V i 

iSftr'-^' S 2 3 1 1 >i5^^$nT^^)cf|5 2 3 2 At! $ tLT ^ i V^o 
-^^r*-^ S 2 3 2 O|*]60ffiiHm^75«Mfflmg|S2 33^CJ:!9^*$tL(ST18)^ 

^•9(^>ia*Bif#55*iie:7-'; J^^ijigi5 2 3 4 tcx^;$tT.. i^mm^r-'S' tLxm-^s 2 3 

>65ffi:^?^:lx^ (S T 1 9) o 

{i-t2 3 tC^cfv^T, -rtLlf^^^t|5 2 4 iCi I9> tf- ^'MO-rtLSTS^^iH ? tt, "f 
ttlt^t LT-fi-^S 2 4;d«ffitJ$tLS (ST 2 0) o 

ltIEf|5 2 5 T-(±. -f :h,1f#i: LX<Din^S 2 4 i3 i r^'RS'&liftR I Mtr^c^v^T, 
MftAIM^BB-^MftR I MOMIijEMW*?tL, '©■f-S 1 6 1 2 ;5Jm:^>$*T--So i 

fz, ^mmi^A iM-ibm^s i e 1 1 1 Lxmt^^ix^ (st 2 d » 

[012"3] 

mi^mmmt\s]m<DW}i^x^y). ^^y^mui e 2i}^^^y^m^mifT^^ (s 
T 2 2 ) . ffttbsis 1 6 3 i)mtiifimin^^ ( s t 2 3 ) X mnA&^^u 1 e 4 1 

S i m^^^-t^ (ST2 4) o 
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y 7*S T 2 5 l-isv^T, flg-^fp 1 6 4 2 X'li. ^SMS i m;55?^i61S:^$^^7t:lf'^i 
J: i9:^#v>:*^ mx.X\^^^-^^) ^:^^mm^fi. -k^^^^^^Kit. glSliaA I Mi3 J; t>* 
M-a-HftR IM;i-*-iic1-^ iiflJSiJL (ST 2 6) ^ mUH '0 ^h^^^m^iZliTf-^X-h^ 
tm^Wi-Z (ST 2 7) o 
[0 1 2 43 

lift A I M t BB-^Mft R I M t O lU jg^MlE^a t tz {±l£:»C^ffiIE®a. *J J: 7 - 'J 
10 1 2 5 J 

1 . ^ ^ U 1 2 , F F TMf|5 1 3 > mm^mU 14, (Hough) ^^SB 1 5 s 

c p u 1 6 , isx x/mi^f^mu 1 7 t^-r^o 

SI CPU 1 eTi'T-n^^^APRG^r^^T-rscifctr J; «9, fig 

ffilEgp 1 6 1 b > 16 2, mmU 163, i5 J; iy^WSlJSK 164b O^fg*^^ 

i-;5o lai m-'<Dmmim~-<ow-w^itLxum'&^mL. ^^.^(D^mmi-i 

o 

[0 12 61 

L-Cfi, ^mmiEUl 6 1 b^^iJSUBl 6 4 b^75^M=S:^,^-r'^-&o 
3|s:*M^i^Jci5v>T, fiSMiEgB 1 6 1 b ii, ^MftA I Mis i OTs^liltR I Mti 

[0 12 7] 

mi 6{i, mi 5iZ7^Lfz&w.miE^wwsiw^mt^fzii><Dmx^^o miii*, >fsg8 

OJ^-a-, ^BMO:^§v^iliftlwi±-C^>, >raMt:°-^^S (^iMMSi: Wd) tS^S 1 6 (a 
) , (b) Jc^i-idtc-fiTS^/jM^v^o 
CTxJ^, ffig«IEfn 6 1 b<^-rttifmM§|5 2 4 fi, -(i-^S 2 3 ir^o'v^T, Mxff 

mi 6 (a) iz^-ti:o'<zmmw<D±iiLNm. ^mmmmxii8m(^mi^i^isxmm 
tr-^^fig^, ^^MftAiMiiM-a-iiftR iMt(D2^%±<Diimm%<DmmtLxm 

. •B^iz!BzxmwLomm^iEit!km^n^ o 

[0 12 8] 

M-?-^t^*tLHov^-C^N7^^^!!iS=^^f v\ mmWi^S 16 2 1, S 1 6 2 2 ^^^t^o 

mmi 6 4 b{±, 2^(Dmmmit'p<D^i^->\zm^'^>xmmm't^^L. ^^vfz 
mmm^^rf'f-tbWi^^fitzmmiz^'=>'^^x^m^AiM^xm^m^R imc^bb-^ 

M*^T9o ¥Bmi 6 4 bfi, ^m<Di±W:mEmm<D^W:iz^'^\>X . M^-5)fi 

m^z^Bt ^mmm<7)&mm^ iv'^tbm^^ixfzm^iz&-c^\,>xm'kmm^^'j o 

[0 12 9] 

Mn{±, mmu 1 6 4 hii. mum^^n 1 6 4 u 1 e 4 2 b . ^xvmn 

g|5i 6 4 3 ^y^-f^o 

mum^^u 16 4 1 ti, mx.ii±i&Lfzx^ izm-^s 1 e 3 1 , s 1 e 3 2 tc^o*v> 

T, (2) ICJ: O^m^S i m^r^^L, -jg-^S 1 6 4 1 i: LXm^-^l 6 4 S^i 
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Vm-k^ 1 6 4 2 b \zmt}i-^o 

10 13 01 

mnUl 6 4 3J±, -ff-^S 16 4 1 tC^o'v^-C^^ES i m^a#L, m^lt^^rM^ 
S 1 6 4 3 LTfiB^fP 1 6 4 2 b nm:tl-t-'5o 

1 6 4 2 b (±, -(1-^3 16 4 1 iiXX/m-^S 1 6 4 3 lC^cfv>-C, ^OTf^A I 

^ 1 1 6 4 2 i: <7)ffljl,>S{±s M'kU 1 6 4 2 b m^Ui' i * 

liiaES i m<Dm#1i-e**#-^S 1 6 4 3^^ ^^OBf^fij; *>:^§ V^i^-g-ir, 
IMtP.?.^liftR IM7&*-S!cL-CV^-6 4:i|9JS0-tS^-e*-l)o 
[0 13 1] 

El 7»±. 2|s:|&igtw#<51i^P.S'&^e^^3*M^Oibf1fS:i»^1-^/c*:j0 7 0-^ 
10 1 3 21 

:3^7--;'7'ST 1 ~ST 1 9lcov>Tf±. 131 4 KmLti^ 2milkm^.tmM<DW}'(^^<c<7> 

•cs\,^x. -rtim^^muz 4 izx DffiMMftT'-^ s 2 3 },zisni>mmy^-i'MB.<D±^ 
mi>-h. m^ifumomnPi (po , pi . p2 , Pn-i ) ^^^i^^ti* (st2 

8) o 

10 1 3 3] 

7,7'v/:fST2 9 trjsv^T, mn^i 6 4 3 ti, mn<^tiib<D^^^^mM-t^o 

i ^ 0 . mnm s * 0 ici^ss^fb-r ^ o 
niEU2 5it. m^ii^mm (mm) Pi *3j:i>'-etv(c*^fD-r;&ffiM®^t-7'-^oif'^ 

3j^P>0-ftLSfI^crv>T. S^ffi^A I M. BB>§-iiftR I MOfilgSMll^r^f ^ (ST 
3 0) o 

[0 13 41 

^IC, ±^ L/C i ^ 1 6 2 J: 19 ^OTft A I M*3 J: OT,i«ftR I M-?" 

fL'rtL<O^N-7^^mii!kS«-^TV> (ST3 1) , WmiSBl 6 3 ICJ; »)ffliilMWt)tL (ST 

3 2 ) ^ sms^^SB 1 e 4 nzx^ mums im a) ^mm^iu mnu 1 e 4 3 *3 

X ZJ^m^^ 1642b Hm*$tL;& (ST33) o 
[0 13 51 

m^Ul 6 4 2 b-Cti, mums l m (i ) i:, ^felS^L^c^K^PIltt hi tiSt 
^t. SMS im (i) 7{i*^l<7)|f^iJ;(9/jN$v^^^ll(± (ST3 4) , m^Ul 6 4 
3Tl±. mmSS i m ( i ) '^^^L^ #*fflti{±m^S = S + S i m ( i ) Hi 0 «^ L 
BB-g-Bl 6 4 2 hizmUir^ (ST 3 5) o 

P^7--yfST3 5Jci3V>-C, m^Ul 6 4 2 bT'ti. ^#|iS i:^J6^^L/c^2 Oil 
ffit h 2 tJt^L (ST 3 6) . ift#^S7j^S2 0li^t h 2 i ^>/J> $ V^lf-g-Hfi, 
'Sife i i:«N- 1 tTJ^'itl^^tL (ST 2 7) . i 75*N- 1 ^-l!i:LTv>;&v>:if-^tr {± 
. ^Ilci iClin^L (ST2 8) . 7.T--yyST3 0OMi^^^>o Xx>;/7'ST2 7t; 
*JV>T, i 7&*N- 1 t-S!cL/^J^'S'^^^i^ M^Tj^/f^-SfcT-^^t-r^ (ST 3 9) o 
[01361 

;^x<;'7'ST3 4 0JtSc«katCi3V^T. BB^IfPl 6 4 2 b-Ct±, «mES i m ( 

i) Tbmi(Dmm&^±<0^'^iz{i^ Mft^^-iScLtv^^ t^iaJSUL^ tfc, Xx-;'7'ST3 
6<OJt|!c$!Lai-i3V>T. BB'&glSl 6 4 2 b-^f±> mMSi)m2(DmUt h 2J'J.±<^:®'^ 
l::i4, ®^/&*-|fcL-CV>;& i: L (ST 4 0) . ■^x.J^-fe^^ V x -f ^^Hi3^t^»M^^•^' 

[0 13 71 
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^MftA I Misxx/m^mmR i M-e-tL-ent-^v^-cmaMi: Lx^^y^m^m.^'^! 

[0 13 81 

ttz. MittSS i m>5^-^ 1 (Oiil^ t h 1 J: 0 <>:fe§ v^^-a-tiii-ifc fCV^-S tfiJSUi-^ 
[0 13 91 

0 1 8{±, :$:|&BJt;#'&li^flS'^MO^4^»^<7)M-7'n-;/i^|ilT-^<&0 

11, ^^'J 1 2, FFTMSBl 3, mmm^^l 4, ^^•7 (Hough) ^^^1 5 
, C P U 1 6 , is i i^lif^MSB 1 7 t ^i- o 

-^^S<!:»i§l^«<^«^t:**'9^ CPU 1 6 7)«rni^7APRG^^tr1-^-i:l^i 0> 
MMl 6 1> ^^yW^Ul 6 2, Wffi^l 6 3 c, Hi^Xfrnmil 6 4<DM?r^^ 

° [0 1 4 01 

^Ti^lS^^Hl^ t ^: * J: d tw@i'|it«r$lJ^-tv&o 
[01411 

HI 9{±, mi 1 \z7f^\^fzm\m.^mm.\ c<omi^^mM'r^tz^<r>mx^z>o 

019 (a) ii. MftlMl 1 0-^#flI«-^-ril-e*;S)o HI 1 9 (b) {±, nil 9 ( 

a) \z7r-\^fzm\ikiMi iib-h^\mmx±.(Dm.m^^^\^fzm\ti:7r--rmx'h^o mi 

9 (c)(i, 1119 (a) I'^t/tM^IMl 1 :^^^>^1 PillJ: ^>:^i''^^2||'(itJ^± 
1119 (d) MftlMl 2<7)-^#:0!l^^-ri2!-e*^o mi 9_(e) (4, mi 9 ( 

d) \z7r-\^fzmi^iui 2i:)-hm\mmx±.<D%m^^^\^fzmik^7i^-tmxi3^o mi 

9 (f ) {±. mi 9 (d) tc^tTtSf^lMl 1 36>e>l^i Bi^J; 19 fc:^§v>||2Bg'(itJy.± 

[0 14 21 

mK.kf. ±ii^\^fz%mMmx\t. ^mm^'^m'kmm^^^y^^^m^mx^tzWt. 

[0 14 31 

-B^Jx-t^mig (a) fcs^L/ciiftrMi l^I^^7^^fe^s«•*feL^m^ 

®fl^:6-e>mBHlJ: »? ^:*:§v^'il^^Wmt^t, mi 9 (b) tr^jNi-i^^SftlMi 
ll55«fe^$*U ^2M11J: >9 *):^§v>'^^?r»a-r'5>i:> mi 9 .(c) ^C7]^■tJ;^^^I^ 
ftlMl 1 2 36*^^$tL^o 
lO 1 4 4 J 
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a^h^imw^*) ^i^^^^'Mit^^th-r^t. mi 9 (e) n^-r ^ =5;iiftiMi 2 1 

i)'^j&^iti. ^2ll<iJ; 19 ^):'^^v^fIJ^t}Sttl1-'2>i:> 1119 (f) ^ ^rllft I 

Ml 2 2i!)^^m^fi^o 
[0 14 5] 

^flx.{f, MftlMl 1 2 mi>'mi^lMl 2 Hi. PB-g-featcglLTiijE^T'-^J'l: ( 
10 1 4 61 

m^imi^^m^Lfzm^izii. isftiMi 1 1 ^MftiMi 2 1 rai. ttzimi^iu 
1 1 2 i:®fig I M 1 2 1 ^T'jtit • B?.^i8ta*^f9 tm^mm-^\^±iri>o 

[0 1 4 71 

[01481 

B12 o{±. :$imm^mKm^mmM^mm(DW}i'^iumi-^tzib(Dyu-^^'- Yx;h 
^'L-^izmmir^o 

[0 14 91 

>5.-r y -/S T 2 3 1 icisv^T, jftffi^lSl 6 3 cl±, ^^7^^S|5^6 2 Lfc^^^ 
®ftS 16 12, S 1 6 2 2 (I, ^«6i£^L/c||^i*jSx.'2.^f7^-^$15:53'Oc%^t#mi 

[0 15 01 

M^m\^tt£^x^izm^iMmi-^o 
nmizii. mmui e s c{±. mmLit^it<Diz^^\zm^^^x. ^miiitnLtzmMo 

^Ti-'ft/h-fitm i n J; 19 < i ^ Kmi^i:PmL. Mmt&lhLfzmMoiz^ $ 

7J«> ^^^/h-fim i n i «9 ^) ^ V>«::;>c1im a x J: 0 *>/J>$ <^J:^X^ izmm^Mm-r^ 

o 

[01511 

«?iJx.l?;^x-y7'ST 2 3 2 Hi3V>T> ttfH^l 6 3 c {±^ ^^At LxmrnLtzMMco 
ft/h-fimi n J; i:*:§v>;ei-S>i»=^¥iJSiJt, iz^ <^j:^^tmmLfzm^izim 
^a«-^^S/fitTtf-C < LT) (S T 2 3 3) . >' "/S T S T 2 3 1 (Difm^Z 

;2.7^y ^ST2 3 2tri3V>T, mmmi 6 3 cfi. S^WcSt LxmmLfzmM(D 
MA^mmi n i fcfiJgU L/::i^'a-t^fi^ x '7 7°S T 2 3 4 OMI^jI 

tfo 

[0 15 21 

;?.x-;'7'ST 2 3 4 lCi3V^T. fflmSBl 6 3 c t4> #mSi: tTjatU L^^clS^O;^^ $ 
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^mfHf±ifr < LT) (ST 2 3 3) > ;^X"yySTST2 3 1 (^Mtc^-^o 

~1f. :^7--;'-/ST2 3 4 Hi3V^-C, ttmUSP 1 6 3 c fi, 'WMt LXmBLtzmmco 

O 

10 15 31 

;?.x-y/ST2 4J':]115^04!!!jS{±I1I 1 4 <0^mtmWj:<^'C'mm^'^V^t i> o 
[01541 

[0 15 51 

IEI2 Ifi. 3^|&^ti'^4®M'&^S<^^5^i&?&gg<^iil<'^^rm??-t-^^v:i6(^-7n-^ 

1 1> 1 2, FFTjaSSPl 3. M^^^fPl 4. (Hough) ^^§15 1 5 

. C P U 1 6 , *5 J: Xf^ff^^M^^ 1 7 =Sr:t-t -So 
[0 15 61 

[01571 
[01581 

JJ?.T--y T'ST 1 0 1 Hi3V^T. CPU 1 6 (i, m\%.Xti% \ 1 ('.J: ^OTftA I M 
i: LT^^-T'Sfc^Oli^T'-^ > ^ 'J 1 2 HMfty'- =£r.^&^-r -So CP 
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